Repeated exposure to rewarding brain stimulation downregulates GluR1 expression in the ventral tegmental area.
There is considerable evidence that drug reward and brain stimulation reward (BSR) share common neural substrates. Although it is known that exposure to drugs of abuse causes a variety of molecular changes in brain reward systems, little is known about the molecular consequences of BSR. We report that repeated exposure to rewarding stimulation of the medial forebrain bundle (MFB) selectively decreases expression of GluR1 (an AMPA receptor subunit) in the VTA, without effect on expression of several other proteins (GluR2, NMDAR1, tyrosine hydroxylase). This effect of BSR on GluR1 expression is opposite of that caused by intermittent exposure to cocaine and morphine, which are known to elevate GluR1 expression in the VTA. Considering that elevated GluR1 expression in the VTA has been associated with increased sensitivity to drug reward, the finding that BSR and drugs of abuse have opposite effects on GluR1 expression in this region may provide an explanation for why the reward-related effects of many drugs (cocaine, morphine, amphetamine, PCP, nicotine) do not sensitize with repeated testing in BSR procedures that quantify reward strength.